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DETAILED ACTION 

Response to Amendment 

1 . Acknowledgment is made of the Amendment - After Non-Final Rejection filed by the 
Applicant on 01/09/2007, in which: claim 1 is amended; new claims 16 and 17 are added; and 
the rejections of the claims are traversed. Claims 1-17 are currently pending in U.S. Application 
Serial No. 10/605,502, and an Office Action on the merits follows. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-15 have been considered but are moot in 
view of the new grounds of rejection. 

♦ 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1,7,16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakazawa et al. (English Translation of JP Patent No. 62-251917, hereinafter "Nakazawa") in 
view of Schnizlein (U.S. Patent No. 4,414,538, hereinafter "Schnizlein"). 
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As to claim 1, Nakazawa teaches/suggests a keyboard comprising: a key module 10 
comprising at least one key cell with an output end being selectively connected to one of a first 
voltage and a second voltage (Nakazawa at pp. 5-6,8); a detect circuit 20 electrically connected 
to the output end of the key cell for generating a control signal whenever the output end of the 
key cell becomes connected to the other of the second voltage and the first voltage (Nakazawa at 
pp. 5-6,8); and a processor 21 electrically connected to the detect circuit (Nakazawa at pp. 6-8). 

Nakazawa does not disclose expressly a parallel-to-serial register electrically connected 
to the output end of the key module; and the processor electrically connected to the parallel-to- 
serial register and the detect circuit controlling the parallel-to-serial register according to the 
control signal. 

However, the use of a parallel-to-serial register in keyboard applications is old and well 
known in the art for converting parallel output data into serial output data for transmission to 
additional processing equipment. For example, Schnizlein, analogous in art with Nakazawa, 
teaches/suggests a keyboard comprising a parallel-to-serial register 64 electrically connected to 
the output end of a key module, wherein the parallel-to-serial register is operative in response to 
a signal representative of a depressed key cell (Schnizlein at col. 4 In. 2-19). 

Therefore, at the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to modify the teachings of Nakazawa such that the keyboard comprised a 
parallel-to-serial register, wherein the parallel-to-serial register is operative in response to a 
signal representative of a depressed key cell, as taught/suggested by Schnizlein. As such, the 
modified embodiment comprising the processor of Nakazawa electrically connected to the 
parallel-to-serial register, and the detect circuit of Nakazawa controlling the parallel-to-serial 
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register according to the control signal, wherein the control signal is generated whenever the 
output end of the key cell becomes connected to the other of the second voltage and the first 
voltage. 

The suggestion/motivation for doing so would have been because converting the parallel 
output data into serial output data prior to transmission to additional processing equipment would 
enable serial data transmission across serial links. As one of ordinary skill in the art would 
appreciate, serial links between devices can be clocked faster than parallel links, therefore 
achieving higher data rates. 

As to claim 7, most of the claimed limitations have already been discussed and met by 
Nakazawa and Schnizlein, as detailed in the above paragraphs with respect to claim 1 , with the 
exception of "detecting a transient voltage at the moment when the key cell is pressed or released 
and then generating a control signal". 

However, Nakazawa teaches/suggests the detect circuit 20 detecting a transient voltage at 
the moment when the key cell is pressed or released, resulting in a potential decrease from +5 V 
to 0 V, and then generating a control signal (Nakazawa at pp. 5-6,8). 

As to claim 1 6, all of the claimed limitations have already been discussed and met by 
Nakazawa and Schnizlein, as detailed in the above paragraphs with respect to claim 1. 

For example, Nakazawa as modified by Schnizlein teaches/suggests a parallel-to-serial 
register for inputting data from the output end when the key cell is pressed or released 
(Schnizlein at col. 4 In. 2-19); and a processor for controlling the parallel-to-serial register and 
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reading the input data therein only upon reception of the control signal (Nakazawa at pp. 6-8) 
(Schnizlein at col. 4 In. 2-19). 

As to claim 17, all of the claimed limitations have already been discussed and met by 
Nakazawa and Schnizlein, as detailed in the above paragraphs with respect to claims 1 and 7. 

5. Claims 2,3 and 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakazawa et al. (English Translation of JP Patent No. 62-251917) and Schnizlein (U.S. Patent 
No. 4,414,538) as applied to claims 1,7,16 and 17 above, and further in view of Hackmeister 
(U.S. Patent No. 4,027,306, hereinafter "Hackmeister"). 

As to Claims 2,3,8 and 10, note the above discussion of Nakazawa and Schnizlein. 

Neither Nakazawa nor Schnizlein disclose expressly wherein the detect circuit comprises 
at least one capacitor corresponding to and electrically connected to the at least one key cell 
within the key module and an amplifying circuit electrically connected to the capacitor for 
amplifying the voltage in the capacitor. 

However, the use of a capacitive element for storing a voltage and an amplifier to amplify 
the voltage is old and well known in the art during the pre-processing steps of an electronic 
device for an improvement in processing. Hackmeister, analogous in art with Nakazawa and 
Schnizlein, teaches/suggests a touch-responsive circuit and data input terminal comprising: a key 
module 1 1 comprising at least one key cell 13' and a defect circuit 12 comprising at least one 
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capacitor 26 corresponding to each key cell within the key module and an amplifying circuit 28 
for amplifying the voltage in the capacitor (Hackmeister at col. 3, In. 64 - col. 4, In. 21). 

At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to further modify the teachings of Nakazawa and Schnizlein such that the detect 
circuit comprised at least one capacitor corresponding to each key cell within the key module 
and an amplifying circuit for amplifying the voltage in the capacitor, as taught/suggested by 
Hackmeister. 

The suggestion/motivation for doing so would have been to conduct a voltage indicative 
of a depression of the key cell followed by the sufficient amplification of the conducted voltage 
by an amplifier to a level applicable for use during processing (Hackmeister at col. 4, In. 9-21). 

As to claim 9, Nakazawa as modified by Hackmeister teaches/suggests wherein the detect 
circuit further comprises a comparator electrically connected to the capacitor for generating the 
control signal by comparing the transient voltage with a reference voltage, wherein this 
limitation is inherently suggested in the comparison of a depressed voltage, represented by 0 V, 
with a non-depressed voltage, represented by +5 V, prior to the generation of signal h to identify 
the depression of a key (Nakazawa at pp. 5-6,8). 

6. Claims 4-6 and 1 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakazawa et al. (English Translation of JP Patent No. 62-251917), Schnizlein (U.S. Patent No. 
4,414,538) and Hackmeister (U.S. Patent No. 4,027,306) as applied to claims 1-3,7-10,16 and 17 
above, and further in view of Johnson (U.S. Patent No. 6,265,993 Bl, hereinafter "Johnson"). 
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As to claims 4,5,1 1 and 12, note the above discussion of Nakazawa, Schnizlein and 
Hackmeister. Nakazawa as modified by Schnizlein and Hackmeister teaches/suggests the 
comparator electrically connected to the amplifying circuit, for comparing whether the voltage of 
the output end of the amplifying circuit is in a predetermined range and generating the control 
signal accordingly (Nakazawa at pp. 5-6,8). 

Neither Nakazawa, Schnizlein nor Hackmeister disclose expressly a positive comparator 
and a negative comparator for generating the control signal when the voltage output from the 
output end of the amplifying circuit exceeds a positive reference voltage, and a negative 
comparator for generating the control signal when the voltage output from the output end of the 
amplifying circuit is lower than a negative reference voltage. 

Johnson, analogous in art with the applied references, teaches/suggests a keyboard 
comprising a pair of detection means 72/74 for allowing the keyboard to separately identify 
positive and negative key group input signals and thereby distinguish key presses from key 
releases (Johnson at col. 7, In. 56-65). 

At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to further modify the teachings of Nakazawa, Schnizlein and Hackmeister such 
that the detect circuit comprised additional means for separately identifying positive and negative 
key group input signals, as taught/suggested by Johnson. 

The suggestion/motivation for doing so would have been to advantageously identify 
positive and negative group input signals and thereby distinguish key presses from key releases 
(Johnson at col. 7, In. 56-65). 
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As to claims 6 and 14, note the above discussion of Nakazawa, Schnizlein and 
Hackmeister. 

Neither Nakazawa, Schnizlein nor Hackmeister disclose expressly wherein the detect 
circuit comprises an OR gate for performing the step of determining whether a control signal is 
to be output. 

However, the examiner takes Official Notice that the use of an OR gate to perform a 
simple Boolean expression such as determining whether any of a plurality of inputs are high 
(e.g., determining which keys are within a predetermined range so as to output a control signal) 
is old and well known in the art. 

Therefore, at the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to further modify the teachings of Nakazawa, Schnizlein and 
Hackmeister such that the step of determining whether a control signal is to be output was 
performed by an OR gate. 

The suggestion/motivation for doing so would have been because OR gates are very 
common in the art, readily available, and cheap to manufacture. 

As to claims 13 and 15, Nakazawa as modified by Schnizlein, Hackmeister and Johnson 
teaches/suggests the detect circuit having an amplifier electrically connecting the capacitor and 
the set of comparators for amplifying the transient voltage (Hackmeister at col. 3, In. 63 - col. 4, 
In. 21). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander S. Beck whose telephone number is (571) 272-7765. 
The examiner can normally be reached on M-F, 8AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on (571) 272-3638. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAER 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 



system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



asb 

3/15/2007 




SUMATI LEFKOWITZ 
SUPERVISORY PATENT EXAMINER 



